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In the field of ionizing radiation metrology, a primary standard of a given physical quantity is
essentially na experimental set-up which allows one to attribute a numerical value to a particular
sample of that quantity in terms of a unit given by na abstract definition [1].

The absolute measurement of the radiation quantity air kerma, is performed with a free-air ionization
chamber. A great deal of research to determine the absolute measurement resulted in different designs
for primary standard Eree-air ionization chambers such as cilindrics or plane parallel chambers.

The implementation of primary standard dosimetry with free-air ionization chambers is limited to the
National Metrology Institutes - NMIs. Since 1975, the Bureau International des Poids et Mesures -
BIPM has been conducting comparisons of NMIs primary free-air standardchambers in the medium
energy x-rays range. These comparisons are carried out indirectly through the calibration at both the
BIPM and at the NNE of one or more transfer ionization chambers at a series of four reference
radiation qualities 2].

The scientific work programme of the National Laboratory for Ionizing Radiation Metrology -
LNMRI of the Institute of Radioprotection and Dosimetry - IRD, which belongs to the National
Comission of Nuclear Energy - CNEN, includes the stablishment of a primary standard for x-rays of
mediun energy x-ray range. This activity is justified by the demand to calibrate periodicaly Brazilian
network of the secondary standards ithout losing quality of the measurement. The LNMRI decided
to implement four reference radiation qualities stablishing the use of a transfer chamber calibrated at
BIPM, see table 2.

The LNMRI decided to implement the primary standard dosimetry using a free-air ionization chamber
with variable volume, made by Victoreen, model 480.
Parameters related to the measurement of the quantity air kerma were evaluated, such as: air
absorption, scattering inside the ionization chamber, saturation, beam homogeneity, influence of beam
size and influences of temperature, humidity and atinosferic pressure. Preliminary determination of
correction factors has showed good results with 99.9 of repetibility and has demostrated the
reliability of the chamber as a standard instrument 3].

Still the work continues to define precisely the behaviour and uncertainty at the free-air ionization
chamber used as Brazilian primary standard for x-ray. However, the preliminary assessments with the
free-air ionization chamber demonstrate the feasibility of using it as a primary standard.

Table 1: Reference radiation qualities stablished by Bureau International
des Poids et Mesures - BIPM. Inherent filtration is 23 mm Al

Voltage (W) Current mA) Aditional filtration (mm) HVL (mm)
100 5 1.2037 Al 4.027 Al
135 5 0.2321 Cu 0.494 Cu
180 5 0.4847 Cu 0.990 Cu
250 5 1.5701 Cu 2.500 Cu
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